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[57] ABSTRACT 

A semiconductor integrated circuit enables an easy check of 
operations in a user logic section or of internal malfunction. 
A controller in an application specified integrated circuit 
(ASIC) includes a CPU, RAM, ROM and a user logic 
section which are mutually connected to one another. The 
ROM is connected to the user logic section through a first 
bus control circuit, and the RAM and CPU are coimected 
thereto through a second bus control circuit. The first bus 
control circuit disconnects the ROM from the user logic 
section in accordance with a selection signal SA, and the 
second bus control circuit disconnects the RAM and CPU 16 
from the user logic section in accordance with a mode 
selection signal SAl . Thus, three modes can be selectively 
set, which include a normal mode in which none of the CPU, 
RAM and ROM is disconnected, an external ROM mode in 
which only the ROM is disconnected, and an external CPU 
mode in which the ROM, RAM and CPU are disconnected. 
When the extemal CPU mode is set, the operational check 
of the user logic section can be performed. 

21 Claims, 3 Drawing Sheets 
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APPLICATION SPECIFIED INTEGRATED Specifically, the plurality of processing blocks iacludes a 

CIRCUIT WITH USER PROGRAMMABLE data receiving circuit which receives image data and trans- 

LOGIC CIRCUIT fcrs the image data to an external memory externally pro- 
vided to the integrated semiconductor circuit, and a line 

BACKGROUND OF THE INVENTION j buffer which retrieves the image data from the extemai 

1 ij * *u T memory and converts the image data to serial data. The 

1. Field of the Invention . , ; , • j * • f • j * n c 

integrated semiconductor circuit IS used as a controller or an 

The present invention relates to a semiconductor mte- ^^^^^ forming device, such as a printer, 

grated circuit including a central processing unit (CPU), ^he plurality of processing blocks may include a data 

memories and a user programmable logic curcuit mutually receiving circuit which receives compressed image data and 

connected to one another through internal buses. transfers the compressed image data to an external memory 

2. Description of the Prior Art externally provided to the integrated semiconductor circuit, 
Cbnventionally, there has been known an application ^ decompressing circuit which retrieves the compressed 

specified integrated circuit (hereinafter referred to as image data from the extemai memory and decompresses the 

"ASIC) provided with a user logic section including a logic compressed image data to reproduce image data, and a line 

circuit programmed by a user to meet with a specified ^^^^r which receives the image data from the decompress- 

application or special purpose. To accomplish a higher level ^"""^'^ ^^^^^^^ts the image data to serial data, 

function, some of the ASICfe incorporate CPU and memories According to another aspect of the invention, there is 

therein. When it is designed so that the ASCI operates in P^^^^ed an integrated semiconductor circuit which includes 

accordance with a control signal issued from the CPU ^ ^^^^^^ processing umt, a read-only memory a random 

* J • AcoT *• r*u 1 • ** access memory, a programmable logic section, a first control 

incorporated m the ASCI, operation of the user lo^c section ^ ^^J;^ ^J^^ J ^^^^^^ ^^^^^^^ 

cannot be achieved externally. Tins results in difficulty in ^^^^ ^^^^^^^ ^.^^^.^ selectively connects the read-only 

testing the operaaons of the user logic secUon per se. ^ ^ programmable logic section. Tlie second 

Further, when there IS a malfunction m such an ASIC, it has ^^^^^^^ ^^^^^ selectively connects the random access 

been difficult to know which component of the CPU, memory and the central processing unit to the programmable 

memories, user logic section is suffering from the malfunc- jogic section. The extemai terminals are provided to input 

lio^- external signals to the programmable logic section and 

SUMMARY OF THE INVENTION ^^^^P""^ ^^^^"^^ ^^^^^^^ obtained from the programmable 

logic circuit. 

The present invention has been made to solve the above- 3^ a mode selection circuit is further provided for control- 
mentioned problems, and accordingly it is an object of the Kng the first control circuit and the second control circuit, 
present invention to provide a semiconductor integrated The mode selection circuit is operated in accordance with 
circuit wherein operation of a user logic section can be mode selection signals produced externally of the integrated 
readily tested and a malfunctioning internal component in semiconductor circuit. In this case, the mode selection 
the user logic section can be easily specified. 35 circuit controls the first control circuit and the second 

To achieve the above and other objects, there is provided ^^^^^^^ to be one of a first mode in which all of the 

an integrated semiconductor circuit which includes a central '^^^'''f^y '^^""^ ac^ss memory, and the 

processing unit, storage means for storing data therein, a f^^.^^^ processmg umt are connected to the programmable 

11 1 • J / loeic section, a second mode m which only the read-only 

programmable logic secUon, prohibiting means, and exter- J disconnected from the programmable logic 

nal termma s for mputtmg and outputting extemai signab. 40 section, and a third mode in which all of the read-only 

The central processing unit, the storage means and the ^^^^^^ ^^„^^3j \ 

programmable logic section are mutually connected to one ^^^^-^^ disconnected from the programmable logic 

another with internal buses. The prohibiting means prohibits section 

first signals from being input from the central processing ^^^^^ switching means is fiirther provided for switching 

unit and the storage means to the programmable logic 45 connections of the external terminals to the programmable 

section. Also, the prohibiting means prohibits the first sig- logjc section so that extemai signals are input from the 

nals from being output from the programmable logic section external terminals to the programmable logic section and 

to the central processing unit and the storage means. The that output signals from the programmable logic section are 

external signals applied through the external terminals are output to the external terminals, 

equivalent to the first signals input to and output from the 50 brjef DESCRIPTION OF THE DRAWINGS 
programmable logic section. 

Signal switching means is further provided for switching particular features and advantages of the invention as 

connections of the extemai terminals to the programmable ^* ""^'f °''J'='« "'""'"J? apparent from the follow- 

1 . ^. , J • 1 • *u mg descnption taken m connection with the accompanymg 

logic section so that second signals are input from the (j^awin in which* f J ^ 

external terminals to the programmable logic section and 55 t-t^ 7- li 1 j- u • • . 1 

output from the programmable logic section to the extemai ^^^f^'' ^ daagram showing an inteinal arrange- 

^ . . ^ ^ ^ ment of the ASIC accordmg to a preferred embodiment of 

ermin s. . . . , , ^. r present invention and also an arrangement of a laser 

The programmable logic section includes a plurality of punter constructed with the ASIC; 

processing blocks which are cascade-connected to one pj^s. 2(a) through 2(c) are explanatory diagrams for 

another and sequentially execute prcdetemimed processings 60 describing operational modes of the ASIC; and 

ofinputdataappUedtotheprogrammablelogicsectionupon pj^j 3 ^ ^lock diagram showing an internal arrange- 

receipt of processing data from preceding processmg block. j^e^t ^ y^^^^ section. 
Also, a plurality of selection means are provided, each 

connected betweentwo successive processing blocks, for DETAILED DESCRIPTION OF THE 

selecting either one of the extemai data applied through the 65 PREFERRED EMBODIMENT 

external terminals and the processing data from the preced- A preferred embodiment of the present invention will be 

ing processing block. described while referring to the accompanying drawings. 



04/20/2004, EAST Version: 1.4.1 



5,978,943 



FIG. 1 shows an internal arrangement of the ASIC to be 
used as a controller of a laser printer. FIG. 1 also shows an 
entire arrangement of the laser printer using the ASIC as the 
controller. As shown in FIG. 1, the laser printer 2 receives 
image data PD from an external host computer H. The laser S 
printer 2 includes a controller 4 which converts the image 
data PD lo a serial video signal VD, an external memory 6 
which temporarily stores the image data PD received by the 
controller 4, and a print engine 8 which carries out printing 
images on a printing medium based on the video signal VD lO 
output from the controller 4. 

The controller 4 is constructed with an ASIC which 
incorporates therein a user programmable logic section 10, 
a read-only memory (ROM) 12, a random access memory 
(RAM) 14, and a central processing unit (CPU) 16. The CPU is 
16 has a 8-bit data bus and 16-bit address bus. The ROM 12 
has a 32 Kbyte storage capacity, and RAM 14 a 512 byte 
storage capacity. 

The controller 4 includes two bus control circuits 18 and 
20. The bus control circuit 18 connects an address data bus 
BOl and a ROM bus Bll to an internal address data bus IBO 
and an internal ROM bus IB 11, respectively. The address 
data bus BOl is connected to the ROM 12. The ROM bus 
Bll consists of various kinds of ROM control signal lines. 
The internal address data bus IBO and the internal ROM bus 
IB 11 are connected to the user logic section 10. Another bus 
control circuit 20 connects an address data bus B02 and a 
RAM bus B12, and a CPU bus B13 to the internal address 
data bus IBO, an internal RAM bus IB 12, and an internal 
CPU bus IB13, respectively, which are connected to the user 
logic section 10. The address bus B02 is connected to both 
the RAM 14 and the CPU 16. The RAM bus B12 consists 
of various kinds of RAM control signal lines. The CPU bus 
B13 consists of various kinds of CPU control signal lines. 

The controller 4 further includes a first selector 22, a 
second selector 24, and a third selector 26. The first selector 
22 connects selective one of the internal address data bus 
IBO and a general-purpose I/O bus IBUO to an external bus 
GBO. The general-purpose I/O bus IBUO consists of various 
kinds of general-purpose signal lines cormected to the user 
logic section 10. The external bus GBO consists of external 
signal lines connected to an external terminal The second 
selector 24 connects selective one of the internal ROM bus 
IBU and a general-purpose I/O bus IBUl to an external bus 
GBl. The third selector 26 connects selective one of the 
internal RAM bus IB12, the internal CPU bus IB13, and a 
general-purpose I/O bus IBU2 to an external bus GB2. 

The controller 4 farther includes an AND circuit 28 
having two inputs applied with mode selection signals SAO 50 
and SAl which are input to the controller 4 through pre- 
scribed external terminals thereof. The AND circuit 28 
outputs a selection signal SA which is applied to the first bus 
control circuit 18, and the first and second selectors 22 and 
24 for controlling the same. The mode selection signal SAl 55 
is directly applied to the second bus control circuit 20 and 
the third selector 26 for controlling the same. 

When at least one of the mode selection signals SAO and 
SAl is at a low level, the first bus control circuit 18 
disconnects the address data bus BOl and the ROM bus Bll 60 
from the internal address data bus IBO and the internal ROM 
bus IB 11, respectively, and the first and second selectors 22 
and 24 connect the internal address bus IBO and the internal 
ROM bus IB 11 to the external buses GBO and GBl, 
respectively. When the mode selection signal SAl is at the 65 
low level, the second bus control circuit 20 disconnects the 
address data bus B02, RAM bus B12 and CPU bus B13 from 
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the internal address data bus IBO, intemal RAM bus IB12 
and internal CPU bus IB13, respectively, and the third 
selector 26 connects the intemal RAM bus IB12 and the 
internal CPU bus IB13 to the external bus GB2. When both 
the mode selection signals SAO and SAl are at a high level, 
the first and second bus control circuits 18 and 20 connect 
the address data bus BOl, ROM bus Bll, RAM bus B12, 
address data bus B02 and CPU bus B13 to the intemal buses 
IB, IBll, IB12, IBO and IB13, respectively, and the first to 
third selectors 22, 24 and 26 connect the general-purpose 1/0 
buses IBUO through IBU2 to the extemal buses GBO 
through GB2, respectively. 

The controller 4 thus arranged operates in three modes, 
i.e., in a normal mode, an external ROM mode and an 
external CPU mode. The controller 4 operates in the normal 
mode when the mode selection signals SAO and SAl are at 
the high level. As shown in FIG. 2(a), in the normal mode 
the user logic section 10, the ROM 12, RAM 14 and CPU 
16 are mutually connected to one another through the 
internal buses IBO and IBll through IB13 (hereinafter 
referred to as "IBx). General-purpose I/O signals are input 
and output from the external terminals connected to the 
external buses GBO through GB2. 

The controller 4 operates in the extemal ROM mode when 
the mode selection signal SAO is at the low level. In the 
external ROM mode, as shown in FIG. 2(b% the ROM 12 is 
disconnected from the internal buses IBx and address data 
signal and extemal signal corresponding to the ROM control 
signal are input and output from the external terminals 
connected to the extemal buses GBO and GBl. Accordingly, 
the ROM 12 incorporated in the controller 4 cannot be used 
in the external ROM mode, however, the extemal ROM 
mode can operate in substantially the same fashion as in the 
normal move, provided that a ROM is extcmally connected 
to the external terminals connected to the external buses 
GBO and GBl. 

On the other hand, the controller 4 operates in the extemal 
CPU mode when the mode selection signal SAl is at the low 
level. As shown in FIG. 2(c), in the extemal CPU mode, the 
ROM 12, RAM 14 and CPU 16 are disconnected firom the 
internal buses IBx and extemal signals corresponding to an 
address data signal, ROM control signal, RAM control 
signal and CPU control signal can be input and output from 
the external terminals connected to the external buses GBO 
through GB2. Accordingly, in the external CPU mode, the 
ROM 12, RAM 14 and CPU 16 which are incorporated in 
the controller 4 cannot be used, however, the user logic 
section 10 can be operated alone without passing through the 
CPU 16. Further, the extemal CPU mode can be operated in 
substantially the same fashion as in the normal mode pro- 
vided that the ROM, RAM and CPU are externally con- 
nected to the external terminals connected to the external 
buses GBO through GB2. 

Except for the power source terminals, the controller 4 is 
provided with about 100 pins of extemal terminals which are 
used for input and output of various signals. About 60 pins 
of those are used as cleared terminals for input and output of 
fixed signals regardless of the operation mode. The remain- 
ing 40 pins are connected to external buses GBO through 
GB2 and serve as common terminals which input and output 
signals which vary depending on the operation mode. 

The clear terminals are assigned to the signals which are 
highly important for the processing of the user logic section 
10. Such signals include signals used in the interfaces for the 
host computer H, extemal memory 6, print engine 8. On the 
other hand, the common terminals are assigned to the signals 
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which are less importaot for the processing of the user logic 
section 10 and are not frequently used. Such signals include 
driving signals applied to display devices which may be 
constructed with LEDs, and input signals to switches which 
are also settable with commands issued from the host 5 
computer H. 

FIG. 3 shows a block diagram showing a part of the 
internal arrangement of the user logic section 10. The user 
logic section 10 includes a data processing portion for 
processing image data received from the host computer H, 
and a signal generation processing portion for generating 
various control signals for the control of a print engine 8. For 
the sake of brevity, FIG. 3 shows only the arrangement of the 
data processing portion. 

As shown in FIG. 3, the data processing portion in the 
user logic section 10 includes a data receiving circuit 30, a 
decompressing circuit 32 and a line buffer 34. The data 
receiving circuit 30 receives compressed image data PD 
compressed according to a predetermined format from the 
host computer H, and transfers the same to the external ^° 
memory 6. The decompressing circuit 32 decompresses the 
compressed image data MPD stored in the external memory 
6 to printable data. The line buffer 34 reads, on a hne basis, 
the decompressed image data RPD supplied from the 
decompressing circuit 32, and outputs, on a bit basis, one 
linens worth of the decompressed image data in timed 
relation with the timing signals (not shown) fed from the 
print engine 8 to thereby convert the decompressed image 
data RPD to a video signal VD in the form of serial data. The 
thus produced video signal VD is supplied to the print 
engine 8. 

The data processing portion in the user logic section 10 
further includes a fourth selector 36, a fifth selector 38, a 
sixth selector 40, a register 42 and a decoder 44. The fourth 
selector 36 supplies selective one of the decompressed 
image data RPD and the external data CPD to the line buffer 
34 in accordance with the selection signal SBO. The decom- 
pressed image data RPD is from the decompressing circuit 
32 and the external data CPD is input from the external 
terminals and supplied to the fourth selector 36 through the 
internal address data bus IBO. The fifth selector 38 supplies 
selective one of the decompressed image data RPD stored in 
the external memory 6 and the extemal data CPD to the 
decompressing circuit 32 in accordance with the selection 
signal SBl. The external data CPD is supplied through the 
internal address data bus IBO. The sixth selector 40 supplies 
selective one of the compressed image data PD received at 
the data receiving circuit 32 from the host computer H and 
the external data CPD supplied through the internal address 
data bus IBO to the external memory 6 in accordance with 
the selection signal SB2. The register 42 stores DP mode 
selection signals MO and Ml which determine the opera- 
tional mode of the data processing portion. The decoder 44 
produces the selection signals SBO through SB2 in accor- 
dance with the DP mode selection signals MO and Ml stored 
in the register 42, 

The fourth to sixth selectors 36, 38 and 40 select the data 
from the decompressing circuit 32, extemal memory 6 and 
data receiving circuit 30, respectively, when the selection 
signals SBO through SB2 arc not applied to the selectors 36, 
38 and 40. When the selection signals SBO through SB2 are 
applied thereto, the selectors 36, 38 and 40 select and output 
the external data CPD supplied through the internal address 
data bus IBO, 55 

The decoder 44 operates properly when the mode selec- 
tion signal SAl is at the low level and the operation mode 



of the controller 4 is set to the extemal CPU mode, that is, 
only when the user logic section 10 is operable by itself. The 
decoder 44 selectively outputs one of the selection signals 
SBO through SB2 in accordance with the DP mode selection 
signals MO and Ml. The DP mode selection signals MO and 
Ml are written m the register 42 through the external 
terminals which can input signals to and output signals from 
the internal address data bus IBO and the CPU bus IB13. 

In the data processing portion in the user logic section 10 
thus arranged, the selection signals SBO through SB2 are not 
output therefrom when the mode selection signal SAl is at 
the high level, that is, when the operation mode of the 
controller 4 is in the normal mode or the external ROM 
mode. Each of the processing blocks operates upon input of 
signals from the preceding processing block or external 
memory 6. 

More specifically, the decompressing circuit 32 is acti- 
vated when the data receiving circuit 30 transfers the com- 
pressed image data PD received from the host computer H 
to the external memory 6 and the latter stores one page worth 
of or a predetermined amount of compressed image data in 
the external memory 6. The decompressing circuit 32 
decompresses the compressed image data MPD stored in the 
external memory 6 while sequentially retrieving the com- 
pressed image data MPD from the external memory 6, and 
transfers the resultant data on a fine basis in accordance with 
a write request from the line buffer 34. The line buffer 34 
outputs the image data on a bit basis in accordance with the 
timing signal fiiom the print engine 8. When the one line's 
worth of data is output, the line buffer 34 sends out another 
write request to the decompressing circuit 32 to send the 
subsequent one line's worth of data. In this manner, the 
compressed image data PD transferred from the host com- 
puter H is supplied to the print engine 8 as the video signal 
VD, and the print engine 8 carries out printing on a recording 
medium based on the video signal VD. 

When the mode selection signal SAl is at the low level, 
that is, when the operation mode of the controller 4 is in the 
external CPU mode, the selection signals SBO and SBl are 
produced and the extemal data CPD are allowed to be 
supphed to the interfaces for the line buffer 34, decompress- 
ing circuit 32 and extemal memory 6, More specifically, 
when the DP mode selection signals MO and Ml are set so 
that the selection signal SBO is produced, the fourth selector 
36 disconnects the decompressing circuit 32 from the line 
buffer 34, thereby allowing desired external data CPD to 
supply to the line buffer 34. Therefore, the operation of the 
Unc buffer 34 can be checked. 

When the DP mode selection signals MO and Ml are set 
so as to produce the selection signal SBl, the fifth selector 
38 discormects the interface for the extemal memory 6 from 
the decompressing circuit 32, thereby allowing desfred 
external data CPD to supply to the decompressing circuit 32. 
Therefore, operations of the decompressing circuit and the 
Hne buffer 34 can be checked. 

When the DP mode selection signals MO and Ml are set 
so as to produce the selection signal SB2, the sixth selector 
40 disconnects the interface for the external memory 6 from 
the data receiving circuit 30, thereby allowing desired exter- 
nal data CPD to the interface for the external memory 6. 
Therefore, it becomes possible to check the operations in the 
portion excluding the data receiving circuit 30. This means 
that the malfunction of the data receiving circuit 30 can be 
checked. 

When the DP mode selection signals MO and Ml are set 
so that none of the selection signals SBO through SB2 are 
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produced, the operation is similar to the case in which the 
mode selection signal SAl is set to the high level. 

As described above, the controller according to this 
embodiment receives the compressed image data PD from 
the host computer H and decompresses the same to provide 
the video signal VD to be applied to the print engine 8. 
Because the data temporarily stored in the external memory 
6 has been compressed, the storage capability of the external 
memory 6 can be made small. 

In the controller 4 of the preferred embodiment, by setting 
its operation mode to the external CPU mode, the ROM 12, 
RAM 14 and CPU 16 are disconnected from the internal bus 
IBx and signals corresponding to the address data signal, 
ROM control signal, RAM control signal, and CPU control 
signals can be input to and output from the user logic section 
10 through external terminals. Accordingly, the controller 4 
can operate the user logic section 10 without need for the 
CPU 16, and also an emulator or the like can be connected 
to the user logic section 10 through the external terminals. 
As a result, operation of the user logic section 10 can be 
readily checked, and debug of the user logic section 10 can 
be performed quickly and also the malfunctioning portions 
(either the user logic section 10 or the portions other than the 
user logic section 10) can be specified quickly. 

Furthermore, in the user logic section 10 of the controller 
4, the selectors 36, 38 and 40 are provided between the 
successive processing blocks, such as interfaces of the line 
buffer 34, decompressing circuit 32, and external memory, 
and the data receiving circuit 30. When the operation mode 
of the controller 4 is set to the external CPU mode, arbitrary 
external data is input through the external terminals instead 
of inputting data from the preceding processing block, so 
that operational check can be done under the condition in 
which the processing block preceding to the subject pro- 
cessing block is disconnected. Accordingly, operations in the 
line buffer 34 alone, in the portion including the line buffer 
34 and decompressing circuit 32, and in the portion exclud- 
ing the data receiving circuit 30 can be checked sequentially. 
By doing so, malfunction in those portions can be checked 
on a basis of each processing block. Accordingly, the debug 
in the interior of the user logic section 10 can be specified 
quickly. Also, when a malfunction occurs in the interior of 
the user logic section 10, the processing block which causes 
the malfunction can be specified quickly. 

By setting the controller 4 to the external ROM mode, 
only the ROM 12 is disconnected from the internal buses 
IBx and external signals corresponding to the address data 
signal and the ROM control signal can be input to and output 
from the \iser logic section 10 through the extemal terminals. 
Accordingly, at a time of debug when the contents of the 
program is frequently changed, the program is run while 
storing it in an easily rewritable external memory, and when 
the debug is terminated, the program is written in the 
internally provided ROM 12. In this manner, the debug can 
be accomplished effectively. 

When the operation mode of the controller 4 is set to 
either the external ROM mode or the external CPU mode, 
the external terminals for input and output of the external 
signals corresponding to the address data signal, ROM 
control signal, RAM control signal and the CPU control 
signal are used for input and output of the general-purpose 
I/O signals from the user logic section 10 and so arc used as 
common terminals. Accordingly, the controller 4 of the 
preferred embodiment has a reduced nimaber of external 
terminals as compared with the case in which clear terminals 
are provided for input and output only the external signals. 
This can make the chip to a compact size. 
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While only one exemplary embodiment of this invention 
has been described in detail, those skilled in the art will 
recogni2e that there are many possible modifications and 
variations which may be may in this exemplary embodiment 
s while yet retaining many of the novel features and advan- 
tages of the invention. Accordingly, all such modifications 
and variations are intended to be included within the scope 
of the appended claims. 
What is claimed is: 
10 1. An integrated semiconductor circuit comprising: 
a central processing unit; 
storage means for storing data therein; 
a programmable logic section that is programmed by a 
MSCT to meet with a specified application, said central 
processing unit, said storage means and said program- 
mable logic section being mutually connected to one 
another with internal buses; 
prohibiting means for prohibiting first signals from being 
input from said central processing unit and said storage 
means to said programmable logic section and from 
being output from said programmable logic section to 
said central processing unit and said storage means; and 
extemal terminals for inputting and outputting extemal 
signals equivalent to said first signals input to an output 
from said programmable logic section. 

2. The integrated semiconductor circuit according to 
claim 1, further comprising signal switching means for 
switching connections of said external terminals to said 

3Q programmable logic section so that second signals are input 
from said external terminals to said programmable logic 
section and output from said programmable logic section to 
said extemal terminals, 

3. The integrated semiconductor circuit according to 
claim 1, wherein said programmable logic section comprises 
a plurality of processing blocks which are connected one 
after another and sequentially execute predetermined pro- 
cessings of input data applied to said programmable logic 
section upon receipt of processing data from preceding 
processing block, and a plurality of selection means, each 
connected between two successive processing blocks, for 
selecting either one of the extemal data applied through said 
external terminals and the processing data from said pre- 
ceding processing block, 

4. The integrated semiconductor circuit according to 
claim 3, wherein said plurality of processing blocks com- 
prise: 

a data receiving circuit which receives image data and 
transfers the image data to an external memory exter- 
naUy provided to said integrated semiconductor circuit; 
and 

a line buffer which retrieves the image data from said 
external memory and converts the image data to serial 
data, 

55 wherein said integrated semiconductor circuit is used as a 
controller of an image forming device. 

5. The integrated semiconductor circuit according to 
claim 3, wherein said plurality of processing blocks com- 
prise: 

60 a data receiving circuit which receives compressed image 
data and transfers the compressed image data to an 
external memory externally provided to said integrated 
semiconductor circuit; 
a decompressing circuit which retrieves the compressed 

65 image data from said external memory and decom- 
presses the compressed image data to reproduce image 
data; and 
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a line buffer which receives the image data from said 
decompressing circuit and converts the image data to 
serial data, 

wherein said integrated semiconductor circuit is used as a 
controller of an image forming device. S 

6. An integrated semiconductor circuit comprising: 
a central processing unit; 

a read-only memory; 
a random access memory; 

a programmable logic section that is programmed by a 

user to meet with a specified application; 
a first control circuit which selectively connects said 

read-only memory to said programmable logic section; 
a second control circuit which selectively connects said 

random access memory and said central processing unit 

to said programmable logic section; and 
extemal terminals for inputting external signals to said 

programmable logic section aad outputting internal 

signals obtained from said programmable logic circuit, 

7. The integrated semiconductor circuit according to 
claim 6, further comprising a mode selection circuit for 
controlling said first control circuit and said second control 
circuit, said mode selection circuit being operated in accor- 
dance with mode selection signals produced externally of ^5 
said integrated semiconductor circuit. 

8. The integrated semiconductor circuit according to 
claim 7, wherein said mode selection circuit controls said 
first control circuit and said second control circuit to be one 

of a first mode in which all of said read-only memory, said 3Q 
random access memory, and said central processing unit are 
connected to said programmable logic section, a second 
mode in which only said read-only memory is disconnected 
from said programmable logic section, and a third mode in 
which all of said read-only memory, said random access 35 
memory/ and said central processing unit are disconnected 
from said programmable logic section. 

9. The integrated semiconductor circuit according to 
claim 6, further comprising signal switching means for 
switching connections of said external terminals to said 
programmable logic section so that external signals are input 
from said extemal terminals to said programmable logic 
section and that output signals from said programmable 
logic section are output to said extemal terminals. 

10. The integrated semiconductor circuit according to 45 
claim 6, wherein said programmable logic section comprises 

a plurality of processing blocks which are connected to one 
after another and sequentially execute predetermined pro- 
cessings of input data applied to said programmable logic 
section upon receipt of processing data from preceding jq 
processing block, and a plurality of selectors, each con- 
nected between two successive processing blocks, for select- 
ing either one of the extemal data applied through said 
external terminals and the processing data from said pre- 
ceding processing block. 55 

11. The integrated semiconductor circuit according to 
claim 9, wherein said pluraUty of processing blocks com- 
prise: 

a data receiving circuit which receives image data and 
transfers the image data to an external memory exter- 
nally provided to said integrated semiconductor circuit; 
and 

a line buffer which retrieves the image data from said 
external memory and converts the image data to serial 
data, 65 

wherein said integrated semiconductor circuit is used as a 
controller of an image forming device. 



12. The integrated semiconductor circuit according to 
claim 8, wherein said plurahty of processing blocks com- 
prise: 

a data receiving circuit which receives compressed image 
data and transfers the compressed image data to an 
external memory externally provided to said integrated 
semiconductor circuit; 

a decompressing circuit which retrieves the compressed 
image data from said external memory and decom- 
presses the compressed image data to reproduce image 
data; and 

a hne buffer which receives the image data from said 
decompressing circuit and converts the image data to 
serial data, 

wherein said integrated semiconductor circuit is used as a 
controller of an image forming device. 

13. An integrated semiconductor circuit comprising: 
a central processing unit; 

a read-only memory; 

a random access memory; 

a programmable logic section that is programmed by a 
user to meet with a specified application which includes 
a data receiving circuit which receives image data and 
transfers the image data to an external memory exter- 
nally provided to said integrated semiconductor circuit, 
and a line buffer which retrieves the image data from 
said extemal memory and converts the image data to 
serial data; 

a first control circuit which selectively connects said 
read-only memory to said programmable logic section; 

a second control circuit which selectively connects said 
random access memory and said central processing unit 
to said programmable logic section; and 

extemal terminals for inputting extemal signals to said 
programmable logic section and outputting internal 
signals obtained from said programmable logic circuit. 

14. The integrated semiconductor circuit according to 
claim 13, further comprising a mode selection circuit for 
controUing said first control circuit and said second control 
circuit, said mode selection circuit being operated in accor- 
dance with mode selection signals produced externally of 
said integrated semiconductor circuit. 

15. The integrated semiconductor circuit according to 
claim 14, wherein said mode selection circuit controls said 
first control cucuit and said second control circuit to be one 
of a first mode in which all of said read-only memory, said 
random access memory, and said central processing unit are 
connected to said programmable logic section, a second 
mode in which only said read-only memory is disconnected 
from said programmable logic section, and a third mode in 
which all of said read-only memory, said random access 
memory, and said central processing unit are disconnected 
from said programmable logic section. 

16. The integrated semiconductor circuit according to 
claim 13, further comprising signal switching means for 
switching cormections of said external terminals to said 
programmable logic section so that extemal signals are input 
from said external terminals to said programmable logic 
section and that output signals from said programmable 
logic section are output to said extemal terminals. 

17. The integrated semiconductor circiut according to 
claim 13, wherein said programmable logic section further 
includes a selector connected between said data receiving 
circuit and said line buffer for selecting either the external 
data applied through said external terminals or the image 
data. 
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18. An integrated semiconductor circuit comprising: controlling said first control circuit and said second control 
a central processing unit; circuit, said mode selection circuit being operated in accor- 
a read-only memory; dance with mode selection signals produced externally of 
a random access memory; ^ integrated semiconductor circuit. 

a programmable logic section that is programmed by a 20. Hie integrated semiconductor circuit according to 

user to meet with a specified application which includes claim 19, wherein said mode selection circuit controls said 

a data receiving circuit which receives compressed first control circuit and said second control circuit to be one 

image data and transfers the compressed image data to of a first mode in which all of said read-only memory, said 

an external memory externally provided to said inte- jq random access memory, and said central processing unit are 

grated semiconductor circuit, a decompressing circuit connected to said programmable logic section, a second 

which retrieves the compressed image data from said j^o^e in which only said read-only memory is disconnected 

external memory and decompresses the compressed programmable logic section, and a third mode in 

image data to reproduce image data, and a une buffer u- u n r -j j i -j j 

. • L • J . r -J J • which all of said read-only memory, said random access 

which receives the image data from said decompressing ic ^ -j . i - j- . , 

circuit and converts the image data to serial data; ^"^f*! piooessmg unit are disconnected 

„ , . 1 - L- . , 1 . -J from said programmable logic section. 

a first control circuit which selectively connects said r or ©- 

read-only memory to said programmable logic section; 21. The integrated semiconductor circuit according to 

a second control circuit which selectively comiecU said ^^^"^ ^^^^^ comprising signal switching means for 

randomaccessmemoryandsaidccntralprocessingunit ^ switching connections of said external terminals to said 

to said programmable logic section; and programmable logic section so that external signals are input 

external terminals for inputting external signals to said ^"""^ ^^id external terminals to said programmable logic 

programmable logic section and outputting internal section and that output signals from said programmable 

signals obtained from said programmable logic circuit. logic section are output to said external terminals. 

19. The integrated semiconductor circuit according to ^ 

claim 18, further comprising a mode selection circuit for ♦ * * ♦ * 
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